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[57] ABSTRACT

A calendar watch movement with a double cam ar-
rangement that drives the date-indicating wheel one
step every 24 hours and locks the wheel between driv-
ing periods. The first cam has a hook that engages the
toothed inner portion of the date-indicating wheel and
advances the wheel by one tooth each 24 hours. The
cam also has an arcuate peripheral portion that fits in
between two successive teeth and locks the wheel when
it 1s not being advanced. The first cam is integral with a
co-axial star wheel which is driven by a second cam
having both a hook and an adjacent shoulder that ad-
vance the star extensions. The second cam is driven by
the hour wheel.

7 Claims, 4 Drawing Figures
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CALENDAR WATCH MOVEMENT WITH
DATE-INDICATING MEMBER )

- This invention relates to a calendar watch movement
~ of the type comprising a plate, an hour-wheel disposed
at the center of the movement, an annular date-indicat-
ing member having an inner toothing, a rotary dnvmg
cam including an arcuate sector capable of engaging
and locking the aforementioned toothing and a hook
element capable of engaging and driving that toothing
by one step per rotation of the driving cam, and a kine-
matic linkage between the driving cam and the hour-
wheel. | o

Calendar watch movements of this type have already
been proposed, particularly in Japanese Patent Applica-
tion No. 1034/69 and in Swiss Patent No. 487,446 (see
the corresponding U.S. Pat. No. 3,438,196). The driving
mechanisms with which these known movements are
equipped comprise active elements of the rotary type.
In particular, the element which causes the step-by-step
driving of the date-indicating member likewise causes
the locking of that member between periods of driving
by means of its arcuate sector which cooperates with
the inner toothing of the date-indicating member. This
arrangement makes it possible to do away with the
fitting of a jumper acting on the toothing of the date-
indicating member. Such a jumper must be biased by a
spring, thus requiring that upon each shift of the date-
indicating member, the driving mechanism and, ulti-
mately, the motor organ of the movement, must de-
velop sufficient torque to overcome the resistance of the
spring. Hence the elimination of the jumper means that
the force necessary to move the calendar member is
much less than with jumper devices, and this considera-
bly simpliftes the whole concept of the calendar move-
ment.

However, when it is desired to drive a date-lndlcatmg'

member by means of an arcuate cam which locks that
‘member between the periods of driving, the cam must
be driven intermittently and must move at a relatively
high speed in order to ensure rapid shifting. In the prior
art watch movements mentioned above, this high-speed
intermittent movement is achieved by means of gear
trains of a relatively complicated design interposed
between the hour-wheel and the cam. In certain cases,
this gear train includes an intermittently rotating star;
and in order to hold this star during its resting periods,
it remains necessary to provide a jumper.

Watch movements of the type initially mentioned are
therefore of a complicated design, and it is an object of
this invention to provide a simplified and improved
calendar watch movement in order to take full advan-
tage of a driving cam formed of an arcuate sector and of
a driving element disposed between the ends of the
sector. | |
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To this end, in the calendar watch movement accord-

mg to the present invention, the kinematic linkage com-
prises a calendar wheel continuously driven by the
hour-wheel at a speed greater than one revolution every
12 hours, an intermediate cam integral and coaxial with
the calendar wheel and including a further arcuate sec-
tor and a further hook element, and a star integral and
coaxial with the driving cam and driven intermittently
by the intermediate cam. |

A preferred embodiment of the invention will now be
described in detail with reference to the accompanymg
drawings, in which:
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- FIGS. 1 to 4 are partial top plan views showing the
watch movement in different operating positions.

The drawings show part of a wrist watch movement
which may be a mechanical movement or an electric
movement with an analog display by means of hands.
Fitted upon a plate 1, the outer limits of which are not
visible in the drawing, are an hour-wheel 2 and a date-
ring 3 having an inner toothing 4 with thirty-one triang-
ular teeth of conventional appearance separated by
tooth-spaces which are wider than the teeth themselves.
Date-ring 3 may be guided by various elements, e.g., by
a peripheral rim (not shown) of plate 1, by the inner
edge of an annular recess in plate 1, or by a plate-cover
which simultaneously holds the other elements of the
mechanism in place. A calendar wheel 5 has a toothing
6 which meshes with the toothing of hour-wheel 2. The
gear-ratio between these two wheels is such that wheel
5 is driven at a constant speed at the rate of one revolu-
tion every eight hours. Hence wheel 5 effects three
revolutions every 24 hours. Beneath toothing 6 there
extends a cam 7 formed in one piece therewith or rig-
idly secured thereto. Cam 7 comprises an arcuate sector
8 extending over about 270° and a finger 9 which is
longer than the radius of sector 8. The outer edge of
sector 8 is bounded by two radial shoulders 10 and 11
disposed symmetrically with respect to finger 9 and
defining notches provided on each side of finger 9. Cam
7 cooperates with a calendar driving member 12 com-
prising, first of all, a star 13 having six diamond-shaped
teeth. Disposed above star 13 is a cam 14 comprising an
arcuate sector 15, which is coaxial with member 12 and
extends over an angle of close to 300°, and a hook ele-
ment which in this particular case is a shoulder 17
slightly inclined with respect to the radius of sector 13.
Shoulder 17 forms one side of a notch 16 formed in the
lateral surface of cam 14. Notch 16 is bounded by the
substantially radial shoulder 17 and by a convex transi-
tion surface 18 extending from the bottom of notch 16
and joining the cylindrical lateral surface of sector 183.

Member 12 includes an arbor element 19 acting as a
pivot, projecting downward and engaged in an elon-
gated aperture 20 punched in plate 1. The longitudinal
axis of aperture 20 is at a slight angle to an imaginary
line joining the center of aperture 20 and the center of
the movement, i.e., the center of hour-wheel 2. Thus
driving member 12 can effect movements of translation
in the direction determined by elongated aperture 20.

As may be seen in FIG. 1, the movement of member
12 toward date-ring 3 is limited because cam 14 comes
in contact with teeth 4. As will become obvious further
on, member 12 can assume different positions according
to the orientation of notch 16 with respect to date-ring
3. Pivot 19 is displaced within aperture 20 against the
bias of a spring 21, consisting of a simple wire disposed
in a recess in plate 1 in such a way that its free end
presses against pivot 19 between the level of toothing 13
and the bottom of the recess traversed by opening 20.

The mechanism is therefore very simply constituted
since it includes only three different parts: calendar
wheel 5, driving member 12, and spring 21. The two
moving parts may be held in place by the retaining plate
of date-ring 3.

The operation of the mechanism described will be-
come clearer if FIGS. 2 to 4 are also considered, for
FIG. 1 shows the position of the mechanism when date-
ring 3 starts to shift; one of the teeth 4 is engaged in
notch 16, and finger 9 1s hooking one of the teeth 13 so
as to cause the rotation of member 12.
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As shown in FIG. 2, once finger 9 causes member 12
to rotate, shoulder 10 of cam 7 hooks the following
tooth 13 so that the rotation of member 12 continues
until date-ring 3 has advanced by one step of its tooth-
ing. If, during that movement, member 12 undergoes a
translatory displacement against the bias of spring 21,
the shifting operation is not disturbed inasmuch as
shoulder 10 of cam 7 brings about a forced rotation of
member 12. |

FIG. 3 shows the position of the mechanism at the
end of the shift. Notch 16 has passed beyond the tooth
4 which has just been moved clockwise, and a portion
of the lateral surface of cam 14 is pressing upon two
adjacent teeth 4 under the influence of spring 21. More-
over, the lateral surface of sector 8 of cam 7 is now
- engaged between two teeth 13 of member 12. Although
a certain clearance remains between one of the teeth 13
and the surface of sector 8, a rotation of member 12 of
any appreciable amplitude is blocked. On the other

hand, even if, as a result of a shock, for instance, mem- 2

ber 12 were displaced in translation against the bias of
spring 21 until pivot 19 strikes against the upper end of
aperture 20, teeth 4 would not be disengaged from the
surface of sector 15 sufficiently to enable any inoppor-
tune rotation of date-ring 3. | .
FIG. 4 illustrates the situation when a shock takes

place which tends to cause date-ring 3 to rotate clock-

wise. One of the teeth 4 pushes member 12 back until
pivot 19 strikes against the end of aperture 20, without
this entailing any risk of inopportune displacement.
After the shock, spring 21 returns the center of member
12 to the position shown in FIG. 3.

Thus the situation illustrated in FIG. 3 is a stable one
in which date-ring 3 is locked and the possible transla-
tory movements of member 12 are sufficiently limited
so that the locking function thereof is ensured. Under
these circumstances, calendar wheel 5 continues to be
driven counterclockwise by hour-wheel 2. After a little
less than eight hours have elapsed, finger 9 will be in the
same position as in FIG. 1, so that member 12 will rotate
by two steps of its toothing. However, in view of the
length of the cylindrical surface of sector 15, this 120°
rotation does not bring about any movement of transla-
tion of member 12, and date-ring 3 remains locked. A
third rotational movement of 120° will take place eight
hours later when finger 9 will, for the second time, be in
the position shown in FIG. 1, and this second rotational
movement will also be carried out without causing any
displacement of date-ring 3. This it is not until after
wheel § has effected three revolutions that the overall
sifuation illustrated in FIG. 1 will recur; and as soon as
finger 9 has begun causing member 12 to rotate, notch
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16 1s situated opposite the rear tooth 4 against which

member 12 1s resting, so that notch 16 engages this tooth
4 by means of a movement of translation of member 12
controlled by spring 21. Once this hooking has taken
place, the rest of the rotational movement of calendar
wheel § causes date-ring 3 to advance.

35

In other embodiments, cam 14 of member 12 might, if 60

need be, include several notches 16 separated from one
another by arcuate portions. In this case, calendar
wheel $ might either have more than one finger 9 or else
mesh with hour-wheel 2 by a gear-ratio other than 3:2.
Thus numerous variations of the device described may
be conceived of by combining these different sub-
designs. The hook elements of member 12 might also be
projecting elements. | |
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Thus, a driving mechanism has been provided which
1s very simple to produce, especially inasmuch as it
comprises only very few parts, and these parts are easy
to machine and to assemble. It will be noted in particu-
lar that the operation of adjusting jumpers is completely

eliminated. Because of its simplicity, the mechanism is
also very reliable.

Finally, the mechanism makes it possible to correct
the position of date-ring 3 by actuating hour-wheel 2 by
means of a conventional setting mechanism. An alter-
nating movement between 10:30 and midnight and vice
versa causes the shifting of date-ring 3.

What is claimed is:

1. A calendar watch movement comprising a plate, an
annular date-indicating member having an inner tooth-
ing and mounted coaxially with respect to said plate, an
hour wheel disposed at the center of the plate and con-
tinuously driven through said movement, a calendar
wheel continuously driven by said hour wheel at a

0 speed greater than one revolution every 12 hours, and a

double cam arrangement for intermittently driving said
date-indicating member one step every 24 hours, and
for locking said member between the driving periods,
said arrangement comprising a first and a second cam
each of which includes an arcuate sector and a hook
element, said first cam being integral with a coaxial star
and pivotally mounted on said plate in such a manner
that said hook element engages said toothing and drives
said date indicator one step each time the first cam has
effected a complete revolution, said arcuate sector lock-
ing said toothing when said hook does not engage said
toothing, and said second cam being integral and coax-
tal with said calendar wheel and arranged in such a
manner that said hook element of said second cam en-
gages said star and drives it one step at each complete
revolution of the calendar wheel. |

2. The calendar watch movement of claim 1, further
comprising an elongated aperture in said plate and an
arbor engaged in said aperture, said first. cam and said
star constituting a driving member pivotable through
said arbor in said aperture and displaceable in a direc-
tion perpendicular to said arbor for movement toward
and away from said toothing of said date-indicating
member.

3. The calendar watch movement of claim 2, further
comprising a resilient member biasing said driving
member for keeping said first cam engaged' with said
toothing. - |

4. The calendar watch movement of claim 3, further
comprising a recess made in said plate, said resilient
member being a straight wire accommodated in said
recess and extending between said first cam and the
bottom of said recess. | |
3. The calendar watch movement of claim 1, wherein
said calendar wheel is driven at the rate of one revolu-
tion every eight hours, said second cam being adapted
to cause said star and said first cam to rotate by steps of
120° per each complete revolution of said second cam,
said hook element of said first cam driving said date-
indicating member by one step of said toothing upon
each complete revolution of said first cam. B

6. The calendar watch movement of claim 5, wherein
said star comprises six teeth and said hook element of
said second cam comprises a radial finger and two radial
shoulders situated one on each side of one finger and
each adjacent to a respective end of said arcuate sector
of said second cam, said finger and said shoulders being
so disposed that said finger and one of said shoulders
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each drive one of said teeth upon each complete revolu- teeth, said first cam further including a shoulder and a
tion of said second cam. notch bounding said hook element, said shoulder join-

7. The calendar watch movement of claim 1, wherein ing one end of said arcuate sector, and an edge of said
said inner toothing comprises triangular-shaped teeth  notch joining the other end of said arcuate sector.
separated by tooth-spaces which are wider than said 3 * x x % %
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